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15 mont produced by calcination at a temperature 
within tJie range of 1100 — ISSC'C of a mix- 
ture of titanium dioxide with a barium com- 
pound which yields barium oxide on heating 
in tlie molar ratio Ba O. Ti — Ba O. n Ti 

20 where n is a number up to 20, and nickel 
oxide or a compound which yields nickel oxide 
when heatedj the amount of Xi O in the cal- 
cined mixture not exceeding 20% by weight. 
The pigment has a strong yellow colour, 

25 with a maximum refiectance at a wave length 
of about 580 Ala and has been tested ccramic- 
ally as a glaze stain, a vitreous enamel stain 
and as an underglazc colour and found to be 
stable. It can also be employed as a yellow 

30 pigment for plastics in which application it 
has good chemical durability and light-fnst- 
ncss. The pigment can also be incorporated 
in paint. 

A nickel-tiranium-antimony yellow pigment 
35 is well known and is employed in similar 
applications. The pigment according to the 
invention, however, is a greener shade of 
yellow, and the cost of the materials required 
to manufacture it is only about half. 
40 This difference in <hade is shown by the 
specu-ophc tome trie curves in die accompanying 
drawing, in w^hich percentage reflectance is 
plotted as ordinates and wave length as ab- 
scissae. Curve A is that given by a conventional 
45 nickei- titanium-antimony pigment obtained by 
calcining a mixture of 20 parts by weight of 

[Price 



bright and tends to become dull at 15% Xi O. 
The preferred content of nickel oxide is 5 — * 
15% by weight irrespective of the ratio of 
Ba O to Ti O,. 

The yellow colour begins to appear wcal-Jv 
at a calcination temperature of 1150'C and 
intensity increases with increase in the tern- , 
perature. We find that best results arc obtained 
hy firing at 1250— 130G°C. If the mixture is 
calcined at a temperature above 1350*" C the 
mass sinters to a hard lump which cannot 
easily be broken down. 

In the following Examples the parts stated 
are pans by weight: — 

EXiUlPLE 1 
The following materials were thoroughly 

mixed together and calcined at 1250'' C for 1 ' 
hour : 

Barium carbonate 38 parts 

Titanium dioxide 62 „ 

Nickel oxide 10 „ 

when they yielded a bright yellow powder, j 
This was washed with hot water and ground 
to piiss a 200 mesh B.S.S. sieve in a ball mill, 
and Lhen dried. 

5 parts by weight of this powder were wer- 
milled together with 100 parts by weight of I 
a white opaque glaze of the following com- 
position : 
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(71) We, Harrison Mayer Limhed, of 
Phoenix Chemical Works, Ganh Street, 

5 Hanley, Srokc-on-Trent, Staffordshire, a 
British Company, and Regin.ald Walter 
Batchelor, of 65 Walleys Drive, Basford, 
Ncwcastle-under-Lyrae, Staffordshire, a British 
Subject, do hereby declare the invention for 

10 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

This invention provides a novel yellow pig- 

15 mcnt produced by calcination at a temperature 
within the range of 1100 — I35G^C of a mix- 
ture of titanium dioxide with a barium com- 
pound which yields barium oxide on heating 
in the molar ratio Ba O. Ti O.— Ba O. n Ti 

20 where n is a number up to 20, and nickel 
oxide or a compoimd which yields nickel oxide 
when heated, the amount of Ni O in the cal- 
cined mixture not exceeding 20% by weight. 
The pigment has a strong yellow colour, 

25 with a maximum refleaance at a wave length 
of about 580 zVlu and has been tested ceramic- 
ally as a glaze stain, a vitreous enamel stain 
and as an underglaze colour and found to be 
stable. It can also be employed as a yellow 

30 pigment for plastics in which application it 
has good chemical durability and light-fast- 
ness, i he pigment can also be incorporated 
in paint. 

A nickel-utanium-antimony yellow pigment 
35 is well known and is employed in similar 
applications. The pigment according to the 
invention, however, is a greener shade of 
yellow, and the cost of the materials required 
to manufacture it is only about half. 
40 This diilerence in shade is shown by the 
spectrophotometric curves in the accompanying 
drawing, in which percentage reflectance is 
plotted as ordinates and wave length as ab- 
scissae. Curve A is that given by a conventional 
45 nickei-titanium-antimony pigment obtained by 
calcining a mixture of 20 parts by weight of 



antimony trioxide, 62 parts by weight of dian- 
ium dioxide and 12 parts by weight of nickel 
carbonate. Curve B is that given by the pro- 
duct of Example 1 below. 50 

The yellow colouration is most intensive in 
the range of high drania, pardculariy around 
the molar rado Ba O . 4 Ti O^. The yellow 
colour is obtained with a very small amount 
of Ni O and increases in brightness and in- 55 
tensity with increase in the Ni O content to 
a maximum at 10% Ni O. At higher contents 
of Ni O the yellow becomes darker and less 
bright and tends to become dull at 15 % Ni O. 
The preferred content of nickel oxide is 5 — 60 
15% by weight irrespective of die rano of 
Ba O to Ti O., 

Tlie yellow colour begins to appear weakly 
at a calcination temperature of 1150''C and 
intensity increases with increase in the tem- 65 
perature. We find that best results are obtained 
by firing at 1250 — 1300^C If the mixture is 
calcined at a temperature above ISSO'^C the 
mass sinters to a hard lump which cannot 
easily be broken down. 70 

In the following Examples the parts stated 
are parts by weight: — 

EX.\MPLE 1 

The following materials were thoroughly 

mi.xed together and calcined at 1250 ^C for 1 75 
hour: 

Barium carbonate 38 parts 

Titanium dioxide 62 „ 

Nickel oxide 10 „ 

when they yielded a bright yellow powder. 80 
This was washed with hot water and ground 
to pass a 200 mesh B.S.S. sieve in a ball mill, 
and then dried. 

5 parts by weight of this powder were wet- 
milled together with 100 parts by weight of 85 
a white opaque glaze of the following com- 
position : 
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SiO, 

ALO, 

CaO 

Na,0 

ZnO 

ZrO.. 



55 parts by weight 

12 jj » SI 

5 » it tt 
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4 >3 )» >• 

9 M M » 
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When applied to a ceramic biscuit tile and 
fired at 1050*C diis preparation produced a 
10 glossy primrose yellow glazed surface. 

Example 2 
The following materials were thoroughly 
mixed togedier and fired for 1 hour at a 
temperature ranging from 1200 — 1300'C. 



Barium carbonate 
Titanim dioxide 
Nickel carbonate 



30 parts 
60 
10 



J3 



A bright yellow powder was produced, which 
was washed > ground to pass a 200 mesh B.S.S. 
sieve in a ball mill, dried and funher ground 
to an average size of 0.5 micron as determined 
by elearon micrographs. This powder was 
incorporated at various percentages from 0.5 
to 3.0 by weight in polyester resins, poly- 
ethylene and pol>'vinyl chloride plastisols. In 
all cases a bright yellow opaque product was 
produced. On diluting with titanium dioxide, 
various shades of primrose and deep ivory 
were produced. The coloured plastic samples 
so made were exceptionally stable to light and 
to acid and alkaline solutions. 



Example 3 
The following mixture of ingredients w^s 
fired at 1250''C^for 1 hour to produce a bright 
35 yellow powder: 



Barium carbonate 
Titanium dioxide 
Nickel phosphate 



28 parrs 
55 „ 
17 „ 



After washing and grinding 7 parts by 
weight of this powder were added to 100 parts 
by weight cf a conventional white opaque 
vitreous enamel, and when fired on iron, pro- 
duced a pleasing primrose yellow coating. 

The calcine was also sprayed on to a ceramic 
plate, and co\iered with a convenuonal trans- 
parent glaze of the following molecular com- 
position : — 



0.25 
0.30 
0.45 



PbO 

Na.O 

CaO 



0.4 
0.5 



A1,0, 



3.6 SiO, 



55 



After firing at 1080'C, a bright yellow 
glossy colour was impancd to the portion of 
the ceramic plate so treated. 

Example 4 
The following mixture was fired at 1250''C 



for 1 hour and produced a bright yellow 
product. 



Barium carbonate 
Titanium dioxide 
Nickel oxide 



71 parts 
29 „ 
10 » 



After washing widi hot water the product 
was ground to pass a 200 mesh B.S.S. sieve 
and dried- ^ 

10 pans bv weight of this powder and lU 
pans by weight of zirconium silicate were 
ground together with lOO parts by weight of 
a leadless glaze whose composition corres- 
ponded to the following molecular formula. 



0.309 Na..O 
0.195 K.O 
0.496 CaO 



0.482 A1,0, 
0.474 B.,03 



Barium carbonate 
Titaniimi dioxide 
Nickel carbonate 



27.3 pans 
62.6 

10.1 „ 



A brilliant yellow powder was produced, 
v.'hich when finely ground and incorporated 
in a polyester resin at 3 pans by weight to 
100 of resin gave a pleasing yellow coloura- 
tion, r Tt r% 

In Examples 1 — 3 the molar ratio of BaU 
and TiO. is approximately 1:4, and in Ex- 
ample 4 i*t is 1 : 1. Example 5 yields a product 
of molar ratio 2 NiO. 3 BaO. 17 TiO.. 

A number of the pigments made experi- 
mentally in accordance with the invention have 
been examined by X-ray dilfraccion and in 
all cases a predominant lattice formation cor- 
responding to a distoned 'Triderite" type 
structure of composition close to 2 NiO. 3 BaO. 
17 TiO, has been found. Priderite is a mineral 
quoted as having the composition (K, Ba),.;.j 
(TiFe).,0.,. 



60 



65 



2.87 SiO., 70 



The stained glaze so produced was sprav^ed 
on to white ceramic tile and fired at 1060 
for 1 hour to produce a pleasing ivory glazed 
tile. 

E-XAMPLE 5 

The following mixture was ground together 
and fired at 1250" C for 1 hour. 



80 



85 



90 



95 



100 



WHAT WE CLAIM IS: — 

1. A yellow pigment produced by calcina- 
tion at a temperature within the range of 
1100 — 1350''C of a mixture of titanium di- 
oxide with a barium compound which yields 
barium oxide on heating in the molar ratio 105 
Ba O. Ti O — Ba O. n Ti 0„ where n is a 
number up to 20, and nickel oxide or a com- 
pound which yields nickel oxide when heated, 

the amount of Ni O in the calcined mixture 
not exceeding 20% by weight. 

2. A pigment as claimed in claim I, m 



110 



1,214361 



which the content of Ni O in the calcined 
mixture is 5—15% by weight. 

3. A pimnent as claimed in claim 1 or claim 
2, in which the molar ratio of barium oxide to 
titanium dioxide is 1 to 4. i • 4 

4 A method of making a pigment as claimed 
in any preceding claim in which the mixture 
is calcined at a temperature of 1250— 13U0 e.. 

5. A pigment as claim ed in claim 1, sub- 



stantially as described herein with reference 
to any of the foregoing Examples. 

BREWER & SON, 
Chartered Patent Agents, 
5 — 9 Quality Court, 
Chancery Lane, 
London, W.C.2. 
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